Sodium abundances have been determined in a large number of giants of open clusters but conflicting results, ranging from solar values to overabundances of up to five orders of magnitude, have been found. The reasons for this disagreement are not wellunderstood. As these Na overabundances can be the result of deep mixing, their proper understanding has consequences for models of stellar evolution. As discussed in the literature, part of this disagreement comes from the adoption of different corrections for non-LTE effects and from the use of different atomic data for the same set of lines. However, a clear picture of the Na behaviour in giants is still missing. To contribute in this direction, this work presents a careful redetermination of the Na abundances of the Hyades giants, motivated by the recent measurement of their angular diameters. An average of [Na/Fe] = +0.30, in NLTE, has been found. This overabundance can be explained by hydrodynamical models with high initial rotation velocities. This result, and a trend of increasing Na with increasing stellar mass found in a previous work, suggests that there is no strong evidence of Na overabundances in red giants beyond those values expected by evolutionary models of stars with more than ∼ 2 M ⊙ .
INTRODUCTION
In many stages of their evolution, low-and intermediatemass stars show signs of mixing between material of the surface with material of the interior that has been processed by nuclear reactions (Pinsonneault 1997; Charbonnel & Talon 2008; Smiljanic et al. 2009 , and references therein).
The standard model of stellar evolution, where convection is the only mixing mechanism, does not account for all the observational details. The introduction of non-standard physical processes, such as atomic diffusion, rotation-induced mixing, internal gravity waves, magnetic buoyancy and thermohaline mixing, is unavoidable (see e.g. Montalbán & Schatzman 2000; Young et al. 2003; Talon & Charbonnel 2005; Palacios et al. 2006; Denissenkov & Pinsonneault 2008; Denissenkov et al. 2009; Michaud et al. 2004 Michaud et al. , 2010 Angelou et al. 2011; Palmerini et al. 2011 , and references therein).
⋆ Based on data obtained from the ESO Science Archive Facility.
The observations were made with ESO Telescopes at the La Silla Paranal Observatory under programmes ID 070.D-0421, 072.C-0393, and 083.A-9011. † E-mail: rsmiljan@eso.org As a star leaves the main sequence towards the red giant branch (RGB), its convective envelope deepens, causing first a dilution of lithium, beryllium, and boron (Lèbre et al. 1999; Pasquini et al. 2004; Smiljanic et al. 2010; Canto Martins et al. 2011) and then the first dredgeup (Iben 1967) , when material affected by hydrogen burning is mixed to the surface. The dredge-up causes an increase of the abundance of nitrogen and a decrease of carbon and of the 12 C/ 13 C ratio (Charbonnel et al. 1998; Gratton et al. 2000 ).
An extensive literature has shown a further modification of the surface abundances after the bump in the luminosity function on the RGB. At this phase the abundances of Li, C and the ratio 12 C/ 13 C are further decreased while that of N increases. This effect has been detected in stars of the field and of both open and globular clusters (see e.g. Sneden et al. 1986; Gilroy 1989; Gilroy & Brown 1991; Charbonnel et al. 1998; Gratton et al. 2000; Tautvaišienė et al. 2000 Tautvaišienė et al. , 2005 Tautvaišienė et al. , 2010 
The case of sodium
During the first dredge-up, Na produced by the NeNa-cycle (Denisenkov & Denisenkova 1990 ) in H-burning regions can potentially be mixed to the surface. The observational behaviour of this element, however, is not clear. In open clusters, stars with Na overabundances as high as [Na/Fe] 1 = +0.50 or more have been reported (Bragaglia et al. 2001; Friel et al. 2003; Jacobson et al. 2007; Schuler et al. 2009 ), while others were found to have mild overabundances of [Na/Fe] ∼ +0.20 (Hamdani et al. 2000; Tautvaišienė et al. 2000; Pasquini et al. 2004; Friel et al. 2010) or abundances close to solar (Randich et al. 2006; Sestito et al. 2007; Smiljanic et al. 2009; Pancino et al. 2010) .
One of the factors behind this discrepancy is the adoption of different log gf s for the same Na lines by different authors. For example, the log gf s adopted in Smiljanic et al. (2009) , from the NIST database (Ralchenko et al. 2010) , are on average 0.22 dex higher than those adopted by Jacobson et al. (2007) , derived with respect to Arcturus. Indeed, as discussed later by Jacobson et al. (2008) , a revision of their gf -values resulted in an increase of about 0.20 dex with corresponding decrease in the Na abundances. The use of this revised scale now results in modest overabundances, [Na/Fe] = +0.10...+0.20 (see Table 14 of Friel et al. 2010) in comparison with the strong overabundances found in Jacobson et al. (2007) , [Na/Fe] = +0.40...+0.60.
Another issue are departures from the local thermodynamic equilibrium (LTE). Several authors provide non-LTE corrections for Na (Baumueller et al. 1998; Gratton et al. 1999; Mashonkina et al. 2000; Takeda et al. 2003; Shi et al. 2004; Andrievsky et al. 2007; Lind et al. 2011) . As discussed by Lind et al. (2011) , there is a scatter of 0.10 to 0.20 dex among the different corrections. Usually non-LTE abundances are smaller than the LTE ones.
In the abundance analyses cited above, the different authors made different choices regarding these matters. It is thus difficult to make sense out of these results and understand whether there is a real problem with the sodium overabundances in giants. Dedicated studies aiming to better understand this issue are still lacking in the literature.
The re-analysis of Na in the Hyades giants presented here is a step on this direction. It is motivated by the recent determination of angular diameters (and thus fundamental effective temperatures -T eff ) for the four Hyades giants from interferometric measurements using the CHARA array by Boyajian et al. (2009) . Accurate Na abundances can help clarifying whether the strong overabundances are real and test whether there is an offset between observations and evolutionary models. This paper is divided as follows. Section 2 presents the observational data used in the analysis and the determination of the atmospheric parameters of the Hyades giants. Section 3 presents the determination of Na abundance from equivalent widths and spectrum synthesis while Sec. 4 presents a discussion of the results. Section 5 summarizes the conclusions.
THE HYADES
The Hyades are the closest open cluster to the Sun (∼ 46.5 pc, van Leeuwen 2009). They have an age of 625 ± 50 Myr (Perryman et al. 1998 ) and a metallicity of [Fe/H] = +0.13 ± 0.01 (Paulson et al. 2003) . There is no sign of Na overabundance in the dwarf stars, i.e. [Na/Fe] ∼ 0.00 (Paulson et al. 2003) . For the giants an average of [Na/Fe] = +0.48 (in LTE) was found by Schuler et al. (2009) , which the authors regard as "too large to be explained by any known self-enrichment scenario".
The cluster has four evolved members, all He-burning clump giants: ǫ Tau (HR 1409 or Tau and θ 1 are spectroscopic binaries (Griffin et al. 1988; Mermilliod et al. 2008) . In addition, the star ǫ Tau was found to have a massive planetary companion (Sato et al. 2007 ).
An HR diagram of the Hyades on the region around the turn-off and the clump is show in Fig. 1 . An isochrone from Girardi et al. (2002) with 625 Myr and [Fe/H] = +0.13 indicates that a clump giant in the Hyades has ∼ 2.48 M⊙. To illustrate, the corresponding isochrone is also shown in Fig. 1 (no attempt to find the best fitting model was made).
Observational data
High-resolution spectra of three Hyades giants obtained with FEROS (Kaufer et al. 1999 ) at the 2.2m MPG/ESO telescope at La Silla and with UVES (Dekker et al. 2000) fed by the UT2 of the VLT at Paranal are analyzed here.
FEROS is a fiber-fed echelle spectrograph that provides a full wavelength coverage of λλ350−920 nm over 39 orders at R = 48 000. The spectra were reduced using the FEROS Data Reduction System (DRS) as implemented within ESO-MIDAS. UVES is a cross-dispersed echelle spectrograph able to obtain spectra from the atmospheric cut-off at 300 nm to ∼ 1100 nm. Reduction was done with the ESO UVES pipeline within MIDAS (Ballester et al. 2000) .
The FEROS data of stars δ 1 Tau and γ Tau were made available to the author by Luca Pasquini (2010, private communication) . The FEROS spectra of ǫ Tau and the UVES spectra of ǫ Tau and δ 1 Tau were retrieved from the ESO/ST-ECF science archive facility. The log book of the observations is given in Table 1 .
Effective temperatures
As the only giants of the nearest open cluster, these stars have been analyzed many times. To obtain an idea of the range of temperatures found in the literature, previous determinations of the effective temperature (T eff ) of the four giants were queried at the PASTEL catalogue (Soubiran et al. 2010) .
A few selected and recent results, together with a "literature average", are given in Table 2 along with the corresponding reference. Note that the T eff calculated with the interferometric data by Boyajian et al. (2009) is not included in the PASTEL catalogue. There is a range of about 300-350 K on the values of T eff determined for each star. As discussed in Boyajian et al. (2009) , the values determined from recent angular diameters are on the low side of this range. Similarly, using the angular diameter of the Li-rich giant HD148 193, Baines et al. (2011) derived an T eff that is on the cooler side of the range of temperatures determined in the literature. Together these results might be indicating that the temperature of giants is usually overestimated.
In the following discussion, Na abundances are calculated using two values of temperature for each star: The interferometric temperatures of Boyajian et al. (2009) Table  2 ) and differ from the interferometric ones by 90 to 150 K.
Gravities
Gravities for the Hyades giants were determined with the equation:
The luminosities by de Bruijne et al. (2001) , a mass of 2.48 M⊙, and the usual solar values (T eff⊙ = 5777 K and log g⊙ = 4.44) were adopted. For consistency, gravities were calculated using each of the T eff adopted for the analysis. In addition, to illustrate the effect of the gravity in the Na abundance, additional values were determined for γ Tau assuming masses of 2.0 and 3.0 M⊙. It can be seen that this change in the mass causes only a minor change on log g, arguing that this parameter is well constrained for these stars. 
Microturbulence
Throughout the analysis, a fixed value of microturbulence, ξ = 1.30 km s −1 was always adopted. This is a typical value found for the giants analyzed in Smiljanic et al. (2009) . This value was checked against empirical relations from the literature that calibrate ξ as a function of log g and/or T eff . Five calibrations from four references were investigated. It is interesting to note that some of these calibrations are given only as a function of log g: (i) ξ = 2.22 − 0.322 log g (Gratton et al. 1996 , derived from giants with [Fe/H] between −1.00 to 0.00),
(ii) ξ = 1.5 − 0.13 log g (Carretta et al. 2004 , derived from open cluster giants with [Fe/H] The values obtained from these calibrations for γ Tau are given in Table 4 for the parameters using the interferometric and IRFM temperatures. All these calibrations, apart from that of Carretta et al. (2004) give values that are very close to the one adopted here. What is more important, they show that the variation in T eff within the range considered here does not result in a large change in microturbulence. This argues that the choice of keeping ξ constant does not introduce systematic effects in the current analysis.
Metallicity
To estimate the metallicity of the stars ([Fe/H]), equivalent widths of a set of 15 selected Fe I lines were measured. The line list, atomic data, and equivalent widths are given in Table 5 . The C6 broadening constants were taken from Coelho et al. (2005) . The adopted solar iron abundance is A(Fe) = 7.50 (Grevesse & Sauval 1998 All the 32 strong NaI and NaII lines with wavelengths between 4000 and 8200Å listed by Sansonetti & Martin (2005) were considered as possible features to be used in this analysis. The profiles of these lines were checked both in the UVES 2 and the Kurucz (2005) solar spectra and in the spectrum of γ Tau. All lines that were heavily blended or too strong for an abundance analysis were discarded (e.g. lines at λ 8183 and λ 8194Å).The atomic data of the remaining NaI lines are listed in Table 6 . The excitation potential and the log gf of the lines were adopted from the NIST database (Ralchenko et al. 2010) . The C6 broadening constants were adopted from Coelho et al. (2005) and Barbuy et al. (2006) . An assessment of each line is given below:
(1) 5 148.838Å: In the solar spectra the line has ∼ 14 mÅ. It is slightly blended on the blue wing with a line of similar strength. In the γ Tau spectrum the two lines are completely blended but their bottoms can be distinguished. Only possible to analyze with spectrum synthesis.
(2) 5 682.633Å: It is clear in the solar spectra that the blue wing is blended with a weaker line. In the spectrum of γ Tau the blend can not be recognized, but the line is asymmetric. Equivalent widths would be affected by the blend and thus spectrum synthesis should be preferred. In the Sun the line has ∼ 100 mÅ.
(3) 5 688.193 & 5 688.205Å: These lines are the fine structure components of the same transition. The feature is strong in the Sun ( 120 mÅ) and stronger in γ Tau ( 170 mÅ). Seems to be clean enough, but it is too strong for an analysis using equivalent widths.
(4) 6 154.226Å: On the Sun there is a weak line close to the red wing at ∼ 6154.43Å. On γ Tau the same blend is apparent but less distinguishable. There is another weak line at ∼ 6154.6Å. The line seems to deviate from a Gaussian profile towards a Voigt one already in the Sun (where EW ∼ 37 mÅ). Analysis using equivalent widths should be possible.
(5) 6 160.747Å: Both in the Sun and in γ Tau, the placement of the continuum is affected by the wing of the strong nearby CaI 6162.2Å line. It has closeby lines to the blue and red sides, but the profile seems clean. Analysis using equivalent widths is possible. It has ∼ 60 mÅ in the Sun. 
Equivalent widths
Given the above assessment, only the equivalent widths of the lines at 6154 and 6160Å were used to determine Na abundances. However, other lines have been used in the literature. For example, Schuler et al. (2009) also use the line at 5682Å, which is clearly blended in the Sun and is asymmetric in γ Tau. The equivalent width of such line should be regarded as suspicious. Indeed, from the three lines adopted by Schuler et al. (2009) , line 5682Å always results in an abundance that is higher by 0.10-0.14 dex than that obtained with the lines at 6154 and 6160Å. Without this line, the mean [Na/Fe] for the Hyades giants found by Schuler et al. (2009) is reduced by 0.05 dex. Equivalent widths were determined by fitting Gaussian profiles to the observed lines using IRAF 3 . For the Sun, lines were measured both in the UVES and in the Kurucz spectrum. The values obtained are listed in Table 7 .
Model atmospheres were computed using the Linux version (Sbordone et al. 2004; Sbordone 2005 ) of the AT-LAS9 code originally developed by Kurucz (see e.g. Kurucz 1993) . For the calculations, the opacity distribution functions of Castelli & Kurucz (2003) without overshooting were adopted. These models assume local thermodynamic equilib-rium, plane-parallel geometry, and hydrostatic equilibrium. Abundances were derived using the WIDTH code, also in its Linux version. For the Hyades giants, abundances were calculated only with the equivalent widths measured in the FEROS spectra, as they have higher S/N. These Na abundances are listed in Table 8 .
Spectrum synthesis
Abundances were also derived using spectrum synthesis and all the Na lines in Table 6 . Synthetic spectra were calculated with the codes described in Coelho et al. (2005) and the model atmospheres described above. The line list is the one used to compute the spectrum library of Coelho et al. (2005) . As mentioned before, the Na line at 5682Å is blended in its blue wing. In the line list used here, this blend is due to a Cr I line at 5682.495Å, with log gf = −0.609. It was modeled with the solar abundance recommended by Grevesse & Sauval (1998) , A(Cr)⊙ = 5.67. The Na abundances obtained with spectrum synthesis are listed in Table  9 .
Uncertainties of the Na abundances
The main source of error of the abundances are the errors of the atmospheric parameters. The uncertainty of the T eff derived by Boyajian et al. (2009) is of the order of ± 50 K. This corresponds to an average uncertainty of ± 0.04 dex in the Na abundance -A(Na) -and ± 0.03 in [Fe/H].
As shown for γ Tau (Table 3) , gravities are well constrained and no significant impact on the Na abundance is expected. A change of ± 0.05 dex in log g results in a change of ∓ 0.015 dex in A(Na). The same uncertainty causes an effect of ∓ 0.005 in [Fe/H] .
The discussion in Section 2.4 shows that the value of ξ is well constrained. The values given by the different calibrations have an rms of ± 0.08 km s −1 . A total change of ± 0.10 km s −1 in ξ results in a change of ∓ 0.03 dex in A(Na). This change causes no significant effect in [Fe/H].
Considering that there is no significant uncertainty in the Na and Fe abundances of the Sun, the final uncertainty in [Na/Fe] is of ± 0.04 dex.
DISCUSSION
The mean solar abundance using equivalent widths is A(Na)⊙ = 6.30 while using spectrum synthesis it is A(Na)⊙ = 6.33. The average [Na/Fe] values for each star are given in Tables 8 and 9 , respectively for the cases using equivalent widths and spectrum synthesis. Although there is some difference in A(Na) between the different temperature scales, there is basically no noticeable effect on [Na/Fe]. However, at first glance the average values determined with equivalent widths seem to be about ∼0.12 dex higher than the values determined using spectrum synthesis. The difference is apparent in the giants but not in the Sun.
As discussed below, this is not directly related to the use equivalent widths or spectrum synthesis to derive the abundances, but to the different choice of lines used in each case. There is however, a systematic difference of about ∼ 0.10 dex between the abundances derived with the λ 6154 line. This likely comes from an uncertainty in the equivalent width of this line. An error on the equivalent width of ± 6mÅ can produce a change of ± 0.10 on the abundance.
There are three effects contributing to the difference. One, is the Na abundance given by the λ 5148 line. Excluding it from the average, the [Na/Fe] values increase by ∼ 0.05 dex. It is not clear why this line results systematically in smaller values. Nevertheless, it was decided to consider its abundance as suspicious and to exclude it from further discussion. The final average LTE [Na/Fe] values, without line λ 5148, are given in Table 10 . A second effect discussed in the next subsection are the NLTE corrections.
The last effect seems related to differences between the WIDTH code, used to calculate abundances from equivalent widths, and the PFANT code, used to compute the synthetic spectrum.
Following a suggestion by the referee, a series of synthetic spectra with the parameters of γ Tau at the region around the line λ 6160 were calculated with different Na abundances. The equivalent widths were measured and the values used to recompute the abundances. The resulting Na abundances given by WIDTH are 0.03 to 0.04 dex higher than the values used to compute the synthetic spectra.
At this point, it is not possible to say whether this is caused by some numerical effect, by some difference in other input data (e.g. partition functions, opacities...), or to some difference in the physics, like the treatment of broadening, for example. This should, of course, be further investigated. Nevertheless, as it is based in the analysis of more features and likely based in a more reliable way to deal with the effects of broadening, the abundances derived with spectrum synthesis are preferred here.
NLTE abundances
As mentioned in the introduction, the Na lines are affected by NLTE effects (see Lind et al. 2011, and references therein) . This has been suggested as a likely reason behind the large Na overabundances found in giants of open clusters (see e.g. Randich et al. 2006; Sestito et al. 2007) .
To correct the abundances calculated here, the NLTE calculations of Lind et al. (2011) were adopted. Corrections were interpolated among the grid calculated in that work with an IDL routine kindly made available to the author by Karin Lind (2011, private communication) . NLTE corrections were derived in a line-by-line basis, giving as input the atmospheric parameters and the LTE abundances 4 . Individual line corrections for all stars (giants and Sun) range from −0.03 (for line 5148Å) up to −0.15 (for line 6160 A). For the Sun, the average corrections are of −0.08 and −0.09 dex, respectively with the abundances using equivalent widths and spectrum synthesis. Thus, in NLTE, the solar Na abundances derived in this work are A(Na)⊙ = 6.22 with equivalent widths and A(Na)⊙ = 6.24 with spectrum synthesis. For the giants, the different selection of lines results on average corrections of −0.14 when using equivalent widths and around −0.11 when using spectrum synthesis. This difference in the average the NLTE corrections is another responsible for the difference among the LTE [Na/Fe] values given by equivalent widths and spectrum synthesis. With respect to the Sun, the correction when using equivalent widths (only lines 6154 and 6160Å) is of ∼ −0.06 dex. When using spectrum synthesis (4 lines), the correction is of −0.01 or −0.02 dex. This helps to explain why the different NLTE abundances in Table 11 are in better agreement than the LTE values in Table 10 .
The average absolute NLTE Na abundance of the Hyades giants, using the interferometric temperatures, is found to be [Na/Fe] = +0.30
5 . With the IRFM adopted by Schuler et al. (2009) 
Comparison with evolutionary models
An interesting question to look at now is whether the Na overabundances of the Hyades giants can be explained by evolutionary models. In standard models, no modification of the Na abundance is expected after the first dredge-up for stars below ∼ 2.0 M⊙ (Mowlavi 1999; . For stars of higher mass, an increase of up to +0.20 dex in the Na abundance is expected. When mixing induced by rotation is included in the models (transport of chemicals and angular momentum by shear turbulence and meridional circulation), larger overabundances are produced. These effects can also create a dispersion in the Na abundance among otherwise similar stars if they had different initial rotation velocities in the zero age main sequence . This happens because rotation affects the internal abundance profile of the elements involved in H-burning. In this way, the Na-rich region in rotating stars begins further out from the core, and more Na-rich material can be dredged-up to the surface.
In Fig. 2 the Na abundance of the Hyades is shown in comparison with the models calculated by . Also shown in the figure are the Na abundances of 31 giants of 10 open clusters derived in Smiljanic et al. (2009) . These clusters have turn-off masses between 1.7 and 3.1 M⊙. The recommended Na abundance of the Hyades ([Na/Fe] = +0.30) is in the upper part of the range expected by the models. Therefore, and contrary to the conclusion of Schuler et al. (2009) , this comparison shows that the Na abundance in the Hyades can be explained by modern hydrodynamical models that include the effects of rotation. There is no need for an extra unknown mixing process.
Although it is believed here that the absolute Na abundance of the Hyades was derived, this claim can not be extended to most of the results in the literature. One way to avoid such systematics and test whether the Na overabundances in giants conform with the prediction of the models, is to conduct a large homogeneous analysis of a sample including only giants but with different masses. In this way one can look for abundance trends with mass and test if they agree with the expectations of models. This is exemplified by the giants analyzed in Smiljanic et al. (2009) . As seen in Fig. 2 and discussed also in Smiljanic et al. (2009) and , there is an off-set of about 0.10 dex between observations and models. However, there is an agreement in the increasing trend with mass. This suggests that we are indeed observing the effects of mixing in these stars, in spite of a possible systematic effect in the abundance scale.
The Na abundance of the Hyades derived here and the trend of increasing Na with increasing mass found in Smiljanic et al. (2009) argue that there is no strong evidence for overabundances above those expected by the models, for stars above 2 M⊙.
At this point, it is interesting to mention the results of Pasquini et al. (2004) for the cluster IC 4651 and of Randich et al. (2006) for M67. Pasquini et al. (2004) found a systematic difference at the level of 0.20 dex between the Na abundances of dwarfs and giants in IC 4651. A similar difference between dwarfs and giants was, however, not detected in stars of M67 by Randich et al. (2006) . Although these results could be regarded as contradictory at first sight, they are not. Clump giants in M67 have ∼ 1.3 M⊙ while clump giants in IC 4651 have ∼ 1.8 M⊙. As can be seen in Fig. 2 , according to the models of a star of 1.3 M⊙ is never expected to enrich itself in Na after the first dredge-up while stars of 1.8 M⊙ could be enriched by ∼ +0.15 dex. Although caution is needed in the comparison among dwarfs and giants, these results seem to support the idea that models with rotation can properly explain the behaviour of Na also in giants below 2 M⊙.
Cluster versus field giants
It is sometimes noticed that the overabundance of Na seen in giants of open clusters is not apparent in field stars (Friel 2006 ). This comparison is, however, usually made between giants in clusters and field dwarfs (see e.g. Jacobson et al. 2011) . As also discussed by these authors, such an offset might be real and caused by mixing. Based on the discussion of the previous Section, this is a conclusion supported here. Jacobson et al. (2011) noticed indeed that their cluster abundances agree well with the Na abundances of field clump giants determined by Mishenina et al. (2006) .
Comparisons among dwarfs and giants need to be careful not just because of mixing, but also because systematic effects can cause biases that might be mistaken by real differences. As an example, according to Meléndez et al. (2008) and Alves-Brito et al. (2010) this seems to be the case behind previous claims of abundance differences among thick disc and bulge stars.
A mismatch of Na abundances between stars in open clusters and in the field lead de Silva et al. (2009) to suggest that the dissolution of open clusters might not be the main contributor of stars for the Galactic disc. These authors compiled Na abundances in cluster giants from the literature, normalized them to a common solar scale, and did a comparison with Na abundances in field dwarfs from Soubiran & Girard (2005) , field clump giants from Mishenina et al. (2006) , and bulge giants from Fulbright, McWilliam & Rich (2007) . Agreement was found between the cluster giants and the field giants of Mishenina et al. (2006) , but an offset exists with respect to the dwarfs of Soubiran & Girard (2005) and the giants of Fulbright et al. (2007) .
Because of mixing, an offset between Na in giants and dwarfs might be expected, with the caveat that in samples of field stars one is adding together stars with different masses and metallicities, properties that affect the mixing of Na during the first dredge-up. In other words, depending on the mass range of the giants an offset between the Na abundances between giants and dwarfs and among giants themselves might be expected or not. A robust way to attempt a comparison such as the one done by de Silva et al. (2009) would be using dwarfs in the field and dwarfs in clusters, where mixing is not able to affect the Na abundances.
SUMMARY
Sodium abundances of three Hyades giants have been redetermined and an average value of [Na/Fe] = +0.30 in NLTE was found. This Na abundance was derived using the ab-solute T eff of the stars determined with the interferometric angular diameter measurements of Boyajian et al. (2009) .
This Na abundance agrees well with the ones predicted by the hydrodynamical models of for a star of 2.48 M⊙, after the first dredge-up, and taking into account rotation-induced mixing. This contradicts the conclusion of Schuler et al. (2009) that the Na overabundances of the Hyades could not be explained by any known mixing mechanism. The Na abundance of the Hyades giants are on the upper-limit of the range predicted by the models, implying that the stars had a rather high initial rotation.
Absolute abundance values have always to be considered with care. Nevertheless, as a fundamental temperature was used, the Na abundance derived here should be quite accurate. In general, relative comparisons should be more robust. In this sense, the increasing trend of the Na abundance with increasing mass found in the giants analyzed by Smiljanic et al. (2009) is the same as the one expected by evolutionary models. Agreement with models is also seen in the results of Randich et al. (2006) , that did not find a difference in Na among dwarfs and giants of M67 and in the results of Pasquini et al. (2004) , that did find a difference in Na among dwarfs and giants of IC 4651. In addition, it should be noticed that when comparing field giants with cluster giants, similar Na overabundances are apparent .
All these pieces of evidence seem to point to the conclusion that, so far, there seems to be no strong evidence for Na overabundances in giants of open clusters beyond those that can be well explained by the effects of evolutionary mixing, in stars more massive than ∼ 2.0 M⊙. A consistent and homogeneous reanalysis of Na abundances in a large sample of giants is still necessary to confirm (or refute) this conclusion.
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